WNT4 and RSPO1 together are required for cell proliferation in the early mouse gonad.
The gonad arises from the thickening of the coelomic epithelium and then commits into the sex determination process. Testis differentiation is activated by the expression of the Y-linked gene Sry, which promotes cell proliferation and differentiation of Sertoli cells, the supporting cells of the testis. In absence of Sry (XX individuals), activation of WNT/CTNNB1 signalling, via the upregulation of Rspo1 and Wnt4, promotes ovarian differentiation. However, Rspo1 and Wnt4 are expressed in the early undifferentiated gonad of both sexes, and Axin2-lacZ, a reporter of canonical WNT/CTNNB1 signalling, is expressed in the coelomic region of the E11.5 gonadal primordium, suggesting a role of these factors in early gonadal development. Here, we show that simultaneous ablation of Rspo1 and Wnt4 impairs proliferation of the cells of the coelomic epithelium, reducing the number of progenitors of Sertoli cells in XY mutant gonads. As a consequence, in XY Wnt4(-/-); Rspo1(-/-) foetuses, this leads to the differentiation of a reduced number of Sertoli cells and the formation of a hypoplastic testis exhibiting few seminiferous tubules. Hence, this study identifies Rspo1 and Wnt4 as two new regulators of cell proliferation in the early gonad regardless of its sex, in addition to the specific role of these genes in ovarian differentiation.